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Figure S1. Low temperature X-band CW EPR spectra for the as-purified PFL-AE sample studied by pulsed EPR. A. Spectra as a function of temperature for the as-purified (no reducing agents are present) enzyme (1.68 mM protein with 2.7 ± 0.1 Fe/protein) show that two present, but less conspicuous than in the CW spectrum in Figure S2 . The CW spectrum at 12 K in Figure S2 was obtained with 1 mW microwave power, which likely was saturating the more 
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Simulations were performed for inversion recovery curves recorded at g^ of the [2Fe-2S] + cluster signal because the signal:noise ratio is better than at other positions in the spectrum.
There was no indication of orientation dependence of T 1 for the [2Fe-2S] + cluster so sensitivity to relaxation enhancement is not expected to be orientation dependent. The scenario of "no relaxation enhancement" was modeled with an interspin distance of r = 45 Å, which is much too long to result in an observable relaxation enhancement. The calculated relaxation enhancement is weakly dependent on the relative orientations of the g tensors for the two FeS clusters, but that variation is a relatively small contribution to the estimate of interspin distance. The color scheme for the different subunits is the same as shown in Figure 2 , and the conserved residues that are expected to bind the FeS cluster(s) are depicted as sticks (red). The tables at right give the distance in Å for sets of corresponding residues within the conserved motifs for the native structure (center) and the collapsed model (right).
